Abstract. In this paper, we introduce soft continuous mappings which are defined over an initial universe set with a fixed set of parameters. Later we study soft open and soft closed mappings, soft homeomorphism and investigate some properties of these concepts.
Introduction
Most of the real life problems in social sciences, engineering, medical sciences, economics etc. the data involved are imprecise in nature. The solutions of such problems involve the use of mathematical principles based on uncertainty and imprecision. Thus classical set theory, which is based on the crisp and exact case may not be fully suitable for handling such problems of uncertainty. A number of theories have been proposed for dealing with uncertainties efficiently way.
Some of these are theory of fuzzy sets [17] , theory of intuitionistic fuzzy sets [3] , theory of vague sets, theory of interval mathematics [4] , [7] and theory of rough sets [14] . However, these theories have their own difficulties. Molodtsov [10] initiated a novel concept of soft sets theory as a new mathematical tool for dealing with uncertainties which is free from the above limitations. A soft set is a collection of approximate descriptions of an object. Soft systems provide a very general framework with the involvement of parameters. Since soft set 
This relationship is denoted by (F, A)∪(G, B) = (H, C).
Definition 6. ( [16] ) The complement of a soft set (F, E) is denoted by (F, E) ′ and is defined by (F, E) ′ = (F ′ , E) where F ′ : E → P (U ) is a mapping given by
Definition 7. ( [16] ) Let τ be the collection of soft sets over X, then τ is said to be a soft topology on X if
the union of any number of soft sets in τ belongs to τ , (3) the intersection of any two soft sets in τ belongs to τ .
The triplet (X, τ, E) is called a soft topological space over X.
Definition 8. ( [16] ) Let (X, τ, E) be a soft topological space over X. A soft set (F, E) over X is said to be a soft closed in X, if its relative complement (F, E) ′ belongs to τ .
Proposition 1.
( [16] ) Let (X, τ, E) be a soft topological space over X. Then the collection τ α = {F (α)|(F, E) ∈ τ } for each α ∈ E, defines a topology on X.
Definition 9. ( [16] ) Let (X, τ, E) be a soft topological space over X and (F, E) be a soft set over X. Then the soft closure of (F, E), denoted by (F, E) is the intersection of all soft closed super sets of (F, E).
Definition 10. ( [16] ) Let (X, τ, E) be a soft topological space over X and (F, E) be a soft set over X. Then we associate with (F, E) a soft set over X, denoted by (F , E) and defined as F (α) = F (α), where F (α) is the closure of F (α) in τ α for each α ∈ E.
Proposition 2. ( [16] ) Let (X, τ, E) be a soft topological space over X and (F, E) be a soft set over X. Then (F , E) ⊂ (F, E) .
Corollary 1.
( [16] ) Let (X, τ, E) be a soft topological space over X and (F, E) be a soft set over X. Then (F , E) = (F, E) if and only if (F , E) ′ ∈ τ .
Definition 11. ( [22] ) Let (X, τ, E) be a soft topological space over X, (G, E) be a soft set over X and x ∈ X. Then x is said to be a soft interior point of (G, E), if
Definition 12.
( [22] ) Let (X, τ, E) be a soft topological space over X, (G, E) be a soft set over X and x ∈ X. Then (G, E) is said to be a soft neighbourhood of x,
Definition 13. ( [22] ) Let (X, τ, E) be a soft topological space over X then soft interior of soft set (F, E) over X is denoted by (F, E)
• and is defined as the union
of all soft open sets contained in (F, E).
Thus (F, E)
• is the largest soft open set contained in (F, E).
Soft Continuous Mappings
Definition 14. ( [21] ) Let (F, E) be a soft set over X. The soft set (F, E) is called a soft point, denoted by (x e , E), if for the element e ∈ E, F (e) = {x} and F (e ′ ) = ∅ for all e ′ ∈ E − {e}.
Definition 15. Let (X, τ, E) and (Y, τ ′ , E) be two soft topological spaces, f :
, if there exists a soft neighbourhood (F, E) of (x e , E) such that f ((F, E)) ⊂ (H, E), then f is said to be soft continuous mapping at (x e , E).
If f is soft continuous mapping for all (x e , E), then f is called soft continuous mapping.
) be a mapping. Then the following conditions are equivalent:
(2) ⇒ (1) Let (x e , E) be a soft point and (f (x) e , E) ∈ (G, E) be an arbi-
is a soft neighbourhood and
(F 2 , E), (G 1 , E) and (G 2 , E) are soft sets over X, defined as follows:
and
If we get the mapping f : X → X defined as
, f is a soft continuous mapping.
soft sets over X, defined as follows:
Then (X, τ, E), (X, τ ′ , E) are two soft topological spaces and f = 1 X : X → X is not soft continuous mapping.
is a continuous mapping.
is a soft open set over X and f
This implies that f α is a continuous mapping.Now we give an example to show that the converse of above theorem does not hold.
Example 3. Let X = {x 1 , x 2 , x 3 }, Y = {y 1 , y 2 , y 3 } and E = {e 1 , e 2 }. Then
} is a soft topological space over
} is a soft topological space over Y . Here
are soft sets over Y , defined as follows:
If we get the mapping f : X → Y defined as
then f is not a soft continuous mapping, since Now, let us show that when the above theorem is true.
Theorem 3. If (F , E)
′ is a soft open set over X, for each soft set (F, E), then
E) is a soft continuous mapping if and only if
is continuous mapping, for each α ∈ E.
be a continuous mapping, for each α ∈ E, and let (F, E) be an arbitrary soft set over X. Then f α (F (α)) ⊂ f (F )(α) is satisfied, for each α ∈ E. Since (F , E) ′ ∈ τ , (F , E) = (F, E) from Corollary 1. Thus E) ) of each soft closed set (H, E) over X is a soft closed set in Y , then f is said to be a soft closed mapping.
is an open (closed) mapping.
Proof: The proof of the proposition is straightforward and it is left to the reader. E) and (G 4 , E) are soft sets over X, defined as follows:
If we get the mapping f :
Then f is a soft continuous mapping, but
Hence it is not both soft open and soft closed mapping.
} be two soft topologies defined on X and Y , respectively. Here (F 1 , E), (F 2 , E), (G 1 , E), (G 2 , E) are soft sets over X and Y , respectively. The soft sets are defined as follows:
It is clear that
Hence it is not soft continuous mapping.
} be two soft topologies defined on X and Y , respectively. Here (F 1 , E), (F 2 , E), (F 3 , E), (G 1 , E), (G 2 , E) are soft sets over X and Y , respectively. The soft sets are defined as follows:
Now we define the mapping f : 
b) f is a soft closed mapping if and only if for each soft set (F, E) over X,
Proof: a) Let f be a soft open mapping and (F, E) be a soft set over X. (F, E)
• is a soft open set and (F, E)
is a soft open set in Y and f ((F, E)
Conversely, let (F, E) be any soft open set over X. Then (F, E) = (F, E)
• . From the condition of theorem, we have f ((F, E)
This completes the proof. b) Let f be a soft closed mapping and (F, E) be any soft set over X. Since f is a soft closed mapping, f ((F, E)) is a soft closed set over Y and f ((F, E)) ⊂ f ((F, E)).
Thus f (F, E) ⊂ f ((F, E)) is obtained.
Conversely, let (F, E) be any soft closed set over X. From the condition of theorem, (f (F, E)) ⊂ f ((F, E)) = f ((F, E)) ⊂ (f (F, E) ). This means that (f (F, E)) = f ( (F, E) ). This completes the proof. 2 Definition 17. Let (X, τ, E) and (Y, τ ′ , E) be two soft topological spaces, f :
X → Y be a mapping. If f is a bijection, soft continuous and f −1 is a soft continuous mapping, then f is said to be soft homeomorphism from X to Y . When a homeomorphism f exists between X and Y , we say that X is soft homeomorphic to Y . Proof: It is easily obtained. 
Conclusion
We have introduced soft continuous mappings which are defined over an initial universe with a fixed set of parameters. Later we study soft open and soft closed mappings, soft homeomorphism and investigate some properties of these concepts.
In the end, we must say that, soft topological spaces are defined over different set of parameters and it does not make any sense for the results of this paper.
